Pathogenic mechanism, prophylaxis, and therapy of symptomatic acidosis induced by acetazolamide.
Acetazolamide, a noncompetitive carbonic anhydrase inhibitor, can produce symptomatic acidosis and bone marrow suppression by a mechanism that is still unknown. This presentation occurs in the elderly, patients with renal or liver failure, people with diabetes, and newborns. The objective of this study was to understand the pathogenic mechanism of these adverse effects and to propose a possible prophylaxis and therapy. Four human clinical cases were studied, and one animal experiment was performed. Four preterm newborns with posthemorrhagic ventricular dilation developed severe metabolic acidosis after treatment with acetazolamide. The acidosis suddenly disappeared after a packed red blood cell transfusion. Metabolic studies were performed in one patient and in newborn guinea pigs treated with 200 mg/kg acetazolamide. Acetazolamide can produce severe lactic acidosis with an increased lactate-to-pyruvate ratio, ketosis with a low beta-hydroxybutyrate-to-acetoacetate ratio, and a urinary organic acid profile typical of pyruvate carboxylase deficiency. The acquired enzymatic injury resulting from the inhibition of mitochondrial carbonic anhydrase V that provides bicarbonate to pyruvate carboxylase can produce tricarboxylic acid cycle damage. We demonstrate that the dramatic disappearance of metabolic acidosis and normalizing metabolism after blood transfusion were due to the citrate contained in the packed red blood cell bag. This hypothesis was confirmed by animal experimentation. We argue that the metabolic disorder and bone marrow suppression may be related. We demonstrate how acetazolamide can lead to symptomatic metabolic acidosis and probably to bone marrow suppression. We suggest citrate as a possible prophylaxis and treatment for these adverse reactions.